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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 5/21/07 
has been entered. 

Status of Application, Amendments and/or Claims 

The response of 5/21/07 has been entered in full. No claims are amended. 
Claims 39-42, 45-49, 56-59 and 61 are under consideration in the instant 
application. 

Maintained Objections and/or Rejections 
Claim Rejections - 35 USC § 112, 1^^ paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it. in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 39-42, 45-49, 56-59 and 61 are rejected under 35 U.S.C. § 112, first 
paragraph, because the specification while being enabling for a method of providing a 
prognosis for a patient with a breast tumor comprising measuring the ratio of uPAR 
del4+5 deletion variant to del2+3+4 in a tumor sample from said patient, does not 
reasonably provide enablement for a (1) a method for the detection of tumors 
associated with generation of uPAR deletion variants or (2) or a method of providing 
prognosis for a tumor-bearing patient. The specification does not enable any person 
skilled in the art to which it pertains, or with which it is most nearly connected, to make 
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and use the invention commensurate in scope with these claims. This rejection was set 
forth previously and maintained at pg 2-3 of the Advisory Action mailed on 3/6/07. 

It is noted that claims 39-42 and 46, while not explicitly reciting that the method 
provides a prognosis, each broadly encompass a method wherein detection of the 
splice variant provides a prognosis for said tumor, particularly in view of dependent 
claim 45 (dependent from claim 39) which does specifically recite such an intended use. 
It is also noted that the only use set forth in the specification for a "method for the 
detection of tumors associated with the generation of at least one uPAR deletion 
variant" is for providing a prognosis for said tumors. 

Appljcants' arguments (5/21/07; pg 7-9) as they pertain to the rejection have 
been fully considered but are not deemed to be persuasive. Applicants' arguments are 
as follows. In the response, Applicants argue that the claims are fully enabled. 
Applicants submit a "Rule 132 Declaration of Dr. Bernd Muhlenweg" that presents "data 
obtained from the final report on the research project on which the present application is 
based" (pg 8). Applicants argue that the data presented with this Declaration shows that 
"mRNA expression analysis of the deletion variants uPAR-del4/5 and uPAR-del5 in 
comparison to wild type deletion variant uPAR-del2/3/4 in other types of cancer (in 
addition to breast)" and "a correlation between various tumor diseases and the splice 
variants uPAR-del4/5 and uPAR-del5" (pg 8). Applicants point to the high levels of 
del4/5 and del5 in ATCC cell lines derived from prostate, bladder and kidney 
carcinomas. Applicants further submit that uPAR-del5 has applicability as a tumor 
marker because the results of Figure 2 show that "uPAR-del5 mRNA can be detected 
with a high frequency in tumor cells (even if only with a low expression level)" (pg 8). 

Applicants' arguments have been fully considered but are not found persuasive 
for the following reasons. The claimed invention encompasses methods of prognosis 
based on the detection of splice variants of the urokinase-type plasminogen activator 
receptor (uPAR) in tumor samples. The specification identifies two novel uPAR splice 
variants (del4 and del4+5); a third (del5) was identified in the prior art (dei5) in a HeLa 
cell line (Casey et al, 1994. Blood. 84(4): 1151-1156; cited previously). Each variant is 
the result of an alternative splicing event that removes exon 4 and/or exon 5 from the 
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mRNA encoding the uPAR protein. Applicants have associated a "high del4+5 versus 
del2+3+4 ratio with a high relapse frequency (Fig 21)" (see specification, pg 29, lines 
20-21). The sample termed "del2+3+4" includes any variant with exon 2, 3, and 4 and 
therefore includes both wild type uPAR (also termed del-wt) and the variant del5. As 
taught at pg 708 of Luther et al, the same primer set amplifies "fragments either from 
the uPAR-wt and/or from the uPAR-del5 variants" (Luther et al, 2003. Thromb Haemost 
89(4): 705-717). The high relapse frequency was observed in patients afflicted with 
primary breast cancer; Figure 21 shows that patients with a ratio of uPAR-del4/5 to 
uPAR-2/3/4 of over 0.043 are more likely to have "disease recurrence" as opposed to 
"no disease recurrence" whereas patients with a ratio under 0.043 are more likely to 
have "no disease recurrence". In view of Applicants' working example, the claims are 
enabled for a method of providing a prognosis comprising obtaining a breast tumor 
sample by measuring the ratio of del4+5 cDNA versus del2+3+4 cDNA. However, this 
single working example does not provide enablement for the full scope of methods 
encompassed by Applicants' claims for the following reasons: 

(1) Applicants' claimed methods encompass a method of prognosis for any form 
of tumor. Applicants working examples provide prognosis for a tumor from a single type 
of tissue (i.e., breast cancer) based on a single comparison of relative transcript levels. 
This is not sufficient to enable a broad genus of tumors from different tissue types. As 
set forth previously, it is well known in the art that splice variant expression "patterns of 
alternative splicing can be tissue, stimulus or disease specific" (see pg 586 of Brinkman 
et al. 2004. Clinical Biochemistry. 37: 584-594; cited previously). Further, Kalnina et al 
(2005) teaches, "The selection of alternative splice sites can be regulated in different 
manners; tissue specificity, developmental stage, physiological processes, sex 
determination, and in response to various stress factors" (pg 344 of Kalnina et al. 2005. 
Genes, Chromosomes and Cancer. 42: 342-357; cited previously). Furthermore, 
alternative splicing is frequently tumor-specific; Okumura et al (2005) found that "among 
these 31 examples, 21 showed apparent differences between the normal and tumor 
alternative splicing patterns in at least one tissue, with six showing a difference in all 
four tumor tissues examined (Table 1)" (pg 24 of Okumura et al. 2005. Biochemical and 



Application/Control Number: 10/679,951 Page 5 

Art Unit: 1646 

Biophysical Research Communications. 334: 23-29; cited previously). Therefore, as set 
forth previously, it is unpredictable whether or not results similar to those found by 
Applicants for del4+5 in breast tumor would be found with other types of tumor. To 
enable the use of the claimed method for prognostic generalizations for all types of 
tumor, one of skill in the art would first need to engage in undue experimentation to 
determine whether or not expression of the del4+5 splice variant is correlated with 
prognosis in tumors from a variety of tissue types. 

The Muhlenweg Declaration has been fully considered but is not sufficient to 
demonstrate that the claims are enabled for providing a prognosis for tumors from 
tissues other than breast tissue (i.e., cancers other than breast cancer). Part 1 of the 
Results section of the Declaration is titled, "Expression of uPAR-del4/5-mRNA in breast 
cancer tissues" and is accompanied by Figure 1 (pg 2-3). Part 1 concerns the prognosis 
(disease recurrence) based on analysis of uPAR-del4/5: wt-uPAR mRNA ratios (the 
mRNA is amplified as cDNA for analysis). As such, Part 1 parallels and supports the 
single working example shown in the specification as filed (as described above). Part 2 
of the Results section of the Declaration concerns the ratio of uPAR-del5 to wt-uPAR. 
Neither Part 1 nor Part 2 provides support for providing a prognosis using uPAR-del4/5 
to wt-uPAR mRNA ratios in other types of tumor. Part 3 (including Figure 3) of the 
Results section of the Declaration does concern "expression analyses of uPAR-del4/5 
and -dels in further carcinoma lines". Part 3 describes the expression level of each 
splice variant (del4/5 or del5) in comparison to "uPAR-FL" (which is stated to be "wild- 
type uPAR-2/3/4"). The results indicate that each splice variant can be detected in 
prostate, bladder, and renal cell lines in addition to breast cell lines. However, while 
these results demonstrate the expression level of the splice variants in particular tumor 
cell lines, these results are not sufficient to demonstrate that detection of said splice 
variants can provide a prognosis for a patient with a tumor from any type of tissue for 
the following reasons. 

The relevant art teaches that tumor cell lines frequently have different gene 
expression patterns than primary tumor samples taken from patients. This differential 
gene expression results from the heterogeneity of tumor samples and the selection 
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process for immortalized cells that can grow in culture (which a significantly simplified 
microenvironment from the complex microenvironment found in vivo). Lacroix et al. 
2004 teaches "[c]ancer cells are genetically unstable. ..as compared to cells in vivo, they 
could undergo specific genotype/phenotype alterations resulting from long-term culture 
in simplified condition" (see pg 255 of Lacroix et al, 2004. Breast Cancer Research and 
Treatment. 83: 249-289). Kobaek-Larsen (2000) cautions, "Cell lines are highly selected 
cells, usually monocultures, which have the ability to grow in vitro. Furthermore, cell 
lines are far away from their origin, due to multiple cell divisions and animal passages. 
Therefore, tumor cell lines may not be representative of in vivo derived tumor cells. 
When working with cell lines, it is considered essential that the characteristics of the cell 
lines be examined and described in detail..." (see page 22 of Kobaek-Larsen et al, 
2000. Comp Med. 50(1): 16-26; cited previously). As such, the results presented in the 
Declaration concerning expression of the splice variants in established tumor cell lines 
does not speak to the predictability of the expression of the splice variants in primary 
tumor samples. In view of the limited teachings of the specification and the relevant art, 
the skilled artisan could not predict whether the splice variants observed in the tumor 
cell lines are actually found in primary prostate, bladder, or renal tumor samples or 
whether the splice variants have simply arisen (or had their expression enhanced) as 
part of the genetic alterations that occur during the process of selecting the tumor cell 
line. It remains that the skilled artisan would need to first examine a representative 
number of primary samples from prostate, bladder and renal tumors to determine 
whether or not said tumors also exhibit the splice variants. Furthermore, the expression 
of the splice variants in the tumor cell lines does not speak to the predictability of 
providing a prognosis of the relevant tumor based on splice variant expression. There is 
no corresponding analysis, such as that provided in the specification for breast tumor 
samples, showing the likelihood of disease occurrence based on a specific ratio of 
splice variant expression. Therefore, even if such splice variants are expressed in one 
or more primary tumor samples, it remains that the skilled artisan, prior to practicing the 
claimed method, would need to analyze the ratio of expression in a representative 
number of primary tumor samples and determine whether the particular ratio correlated 
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with a particular prognosis. The relevant art supports the necessity of such an analysis 
and that clinical studies are the standard for confirming the usefulness of splice variants 
in tumor diagnosis. Brinkman et al (2004) teaches, "A large number of cancer-related 
genes that exhibit alternative splicing have been characterized... [t]argeted clinical 
studies are in many cases required to confirm their usefulness in the diagnosis and/or 
monitoring of cancer" (see pg 587 of Brinkman et al, 2004. Clinical Biochemistry. 37: 
584-594; cited previously). Finally, it is noted that each of the cell lines used in the 
analysis presented in the Declaration is from a "urological carcinoma" (as is stated on 
page 5) and provides no information regarding the myriad other forms of tumors, e.g. 
lung, skin, gastric, colon or brain tumors, each of which would be predicted by the 
skilled artisan (in view of the relevant art cited above) to have different patterns of gene 
expression and/or splicing. 

(2) Applicants' claimed methods encompass diagnosis and prognosis by 
detection of any uPAR deletion variant,, wherein at least one uPAR deletion variant is 
del5 or del4+5. However, Applicants have only provided a single working example 
consisting of a single analysis wherein a particular ratio (del 4+5 versus del 2+3+4) is 
correlated with a particular prognosis for a particular tumor (breast). In view of the 
teachings of the relevant art (cited above) regarding the unpredictability of splice variant 
expression in different diseases or conditions, the single analysis provided for del4+5 is 
not sufficient to enable the method for the deletion variant del5. In the response, 
Applicants argue that the results presented in the Declaration show uPAR-del5 mRNA 
can be detected in tumor cells with low expression but high frequency (pg 8, see 
quotation provided above). The Declaration provides results concerning the ratio of 
uPAR-del5 to uPAR-2/3/4/5 mRNA (amplified as cDNA) in primary tumor tissue in 
section 2 of the Declaration (pg 3-4; Figure 2). However, these results are not sufficient 
to demonstrate the predictability of using said ratio for prognosis. The ratio appears to 
range from --0.4 % (.004) to --0.8% with error bars extending from -0.1% (.001) to 1.5% 
(.015). First, these numbers are significantly different from the cut-off point (.043) for 
prognosis for the ratio of uPAR-del4/5 to uPAR-2/3/4 found in breast tumor samples. 
The Declaration acknowledges that uPAR-del5 has a relatively low level expression. 
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However, the skilled artisan would not know what ratio would provide a prognosis of 
disease-free survival or disease recurrence. What is missing is a correlation between an 
observed ratio using uPAR-del5 measurements and a particular prognosis (disease-free 
survival or disease recurrence). As such, the results do no speak to predictability of 
using the ratio of uPAR-del5 to uPAR-2/3/4/5 for prognosis. The del5 splice variant may 
be expressed in all breast tumors at a low level with no correlation between expression 
levels and disease prognosis. Section 3 of the Results section of the Declaration 
discloses uPAR-del5 expression in prostate, bladder, renal and breast tumor cell lines. 
The results do not speak to the predictability of using uPAR-del5 for prognosis of other 
cell lines for the same reasons set forth for del4/5 above. 

Furthermore, as set forth previously, Kotzsch (2005), in a paper titled "Prognostic 
relevance of uPAR-del4/5 and TIMP-3 mRNA expression levels in breast cancer" states 
that "[t]he expression levels of uPAR-wt and uPAR-del5 were not associated with 
prognosis" (pg 2763 and pg 2767 of Kotzsch et al, 2005. European Journal of Cancer. 
41: 2760-2768; cited previously). As such, the relevant art supports the unpredictability 
in practicing a method of prognosis based on measurement of uPAR-del5. 

In summary, the Muhlenweg Declaration has been fully considered but is not 
considered sufficient to overcome the rejection. The results presented in the Declaration 
are not sufficient to demonstrate that the specification as originally filed provides 
enablement for the full scope of the claims. Therefore, it is maintained that the 
teachings of the specification provide only a single working example encompassed by 
the claims and do not provide enablement for the full scope of the claims. 

New objections and/or rejections 
Specification 

The disclosure is objected to because of the following informality: 
The title of the invention, "PRODUCTION OF POLYCLONAL, MONOSPECIFIC 
ANTIBODIES AGAINST THE UPAR VARIANTS DEL4, DEL5 AND DEL4+5 AND 
THEIR USE FOR DIAGNOSTIC AND THERAPEUTIC PURPOSES" is not descriptive. 
A new title is required that is clearly indicative of the invention to which the claims are 
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directed. Specifically, the title refers to the production and use of antibodies. However, 
the currently pending claims are solely directed to methods of use of nucleic acids (e.g., 
cDNA amplified from mRNA) from tumor samples to provide a prognosis. 
Appropriate correction is required. 



Claim Rejections - 35 USC § 112, paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 42. 45, 47-49 and 59 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claim 42 recites the limitation "the amplification of the cDNA" in lines 1-2. There 
is insufficient antecedent basis for this limitation in the claim. Specifically, claim 42 
depends from claim 39 and recites, "wherein the amplification of the cDNA is done by 
real-time RT-PCR amplification". However, parent claim 39 refers to a sample 
containing cDNA but does not refer to "amplification" of this cDNA. 

Claim 45 recites the limitation "tumors" in line 2. There is insufficient antecedent 
basis for this limitation in the claim. Specifically, claim 45 depends from claim 39 but 
parent claim 39 only refers to a single "tumor". 

Claims 47-49 depend from claim 45 and are rejected for depending from an 
indefinite claim. 

Claim 59 recites the limitation "the amplification of the cDNA" in lines 1-2. There 
is insufficient antecedent basis for this limitation in the claim. Specifically, claim 59 
depends from claim 56 and recites, "wherein the amplification of the cDNA is done by 
real-time RT-PCR amplification". However, parent claim 56 refers to a sample 
containing cDNA but does not refer to "amplification" of this cDNA. 
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Conclusion 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zachary C. Howard whose telephone number is 571- 
272-2877. The examiner can normally be reached on M-F 9:30 AM - 6:00 PM. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary B. Nickol can be reached on 571-272-0835. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

zch 
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